Increased translatable mRNA and decreased lipogenesis are responsible for the augmented secretion of lipid-deficient apolipoprotein E by hepatocytes from fasted rats.
We examined the mechanism through which fasting selectively increases the secretion of apoE while it decreases the secretion of all lipoprotein lipids (Davis, R. A., Boogaerts, J. R., Borchardt, R. A., Malone-McNeal, M., and Archambault-Schexnayder, J. (1985) J. Biol. Chem. 260, 14137-14144). Livers were obtained from rats that were fed chow plus drinking water (control) and drinking water only (fasted) for three days. Livers were extracted for both total and poly(A) RNA. Using full length, nick-translated 32P-labeled cDNA probes for both apoE and beta-actin, the relative abundance was determined by slot blot hybridization assays. There was 2-fold more apoE mRNA in the livers of fasted rats. Furthermore, translation of poly(A) RNA using a reticulocyte lysate showed a similar 2.3-fold increase in the synthesis of immunoprecipitable [35S]methionine-labeled apoE. The 2-fold increase in translatable apoE mRNA correlates with a similar increase in apoE secretion. We also characterized the form of apoE secreted by hepatocytes from fasted cells. Cells were labeled with [35S]methionine, and the medium was separated by agarose 0.5m column chromatography. The majority of the apoE secreted cells from both control and fasted rats eluted in fractions that contained no detectable lipid. Furthermore, almost all of the increased apoE secreted by fasted cells was in these lipid-deficient fractions. The isoform distribution of apoE secreted by cells from both groups consisted of six major apoE isoforms. Consistent with previous results, treatment with neuraminidase transformed the acidic forms into the three most basic, suggesting that the three most acidic isoforms contain varying amounts of sialic acid. The isoform pattern of apoE secreted by cells from fasted rats was significantly enriched in two acidic isoforms, while it was significantly decreased in the major basic isoform. Moreover, when oleic acid (1 mM) was added to the culture medium to stimulate lipogenesis, the amount of apoE secreted with lipid increased as did the more basic isoforms. These data suggest that the secretion of lipid-deficient apoE by cells from fasted rats is the result of increased mRNA and a concomitant reduction in lipogenesis. Furthermore, the parallel shift of both the amount of apoE secreted associated with lipid as well as its isoform pattern to a more basic one by oleic acid suggests that the lipid availability plays a role in determining the lipid complement and sialic acid content of apoE secreted by the hepatocyte.